Microglial Activation Induces Generation of Oligodendrocyte Progenitor Cells from the Subventricular Zone after Focal Demyelination in the Corpus Callosum.
Neuroblasts derived from neural stem cells (NSCs) in the subventricular zone (SVZ) migrate along the rostral migratory stream into the olfactory bulb to generate interneurons under normal physiological conditions. When demyelination occurs, NSCs or neural progenitor cells (NPCs) in the SVZ provide newly formed oligodendrocytes to demyelinated lesions. The plasticity of NSC/NPC lineages may tend to oligodendrogenesis under the influence of demyelinated lesions. The mechanisms, however, still remain unknown. This study revealed that focal demyelination in the corpus callosum caused activation of the microglia, not only at the site of demyelination but also in the SVZ, and dramatically increased the generation of oligodendrocyte progenitor cells (OPCs) in the SVZ. Furthermore, the inhibition of microglial activation by minocycline treatment decreased OPC generation in the SVZ, suggesting that microglial activation in the SVZ, induced by the focal demyelination in the corpus callosum, regulates NSC/NPC lineage plasticity in situ. In contrast to the findings regarding demyelination in the corpus callosum, inducing focal demyelination in the internal capsule did not induce either microglial activation or OPC generation in the SVZ. These results suggest that the mechanism of OPC generation in the SVZ after inducing demyelinating lesions could be different across the demyelinated regions.